he leading cause of death among men and women in
the western world is cardiovascular disease. A determined effort by investigators over the past 50 years, backed by funding from the National Institutes of Health and the American Heart Association, together with support from other countries, has led to the identification of behavioral risk factors for heart disease and stroke. These risk factors include smoking tobacco, sedentary life style, low-density lipoprotein levels in plasma, and hypertension. However, as is well known by every practicing cardiologist, many patients that suffer from coronary artery disease do not have these risk factors. Thus, it is becoming clear that currently recognized risk factors are inadequate to explain coronary disease rates in the western world; additional vet unconsidered risk factors must be found.
In 1989, Dr. David J. P. Barker reported a solid relationship between the degree of undergrowth in newborns at term and their risk of dying from ischemic heart disease. This relationship has now been found in more than a dozen epidemiologic studies worldwide. 1 However, the reasons why an undergrown term baby might be prone to adult cardiac disease are not clear. In the past decade, "programming" has emerged as the most likely explanation of the epidemiologic findings. While several investigators have suspected that hypoxia is a pnmary programming stimulus in the heart, there are few demonstrations of it. The study by Li et al in this issue of the Journal of the Society for Gynecologic In'estigation demonstrates that prenatal hypoxemia leads to cardiac vulnerability in adult life. Hearts from adult rats that were exposed to hypoxia before birth showed greater myocardial damage after ischemia and reperfusion than did control hearts. What is important about this finding is that (1) pure hypoxia led to programming, and (2) no difference was found between control and hypoxic hearts until they were stressed. In other words, it is possible and perhaps common for an organ to be programmed and then vulnerable for life without evidence until a late-life stressor challenges its adaptive capabilities.
There is evidence from Davis et a14 that anemic hypoxemia in sheep during fetal life builds a bigger coronary tree (increased coronary conductance) that has a physiologic advantage in adult life. This model with decreased viscosity of blood may program the heart differently than the hypoxia model presented by Li et al. Although new studies will be required to understand programming of the heart under different types of hypoxic stress, the findings of Li et al lead us to suspect that programming may account for many of the cases of coronary disease that arise when none of the accepted nisk factors apply.
